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负载的 CoSe2 催化剂电催化活性最好，转移电子数接近 4。载体经柠檬酸处理后
CoSe2/C 催化剂的电催化活性有所降低。通过进一步的正交试验分析表明，微波功
率和微波时间是影响 CoSe2/C 催化剂活性的最主要因素，优化后微波辅助合成
CoSe2/C 催化剂的最佳条件为：微波功率为 800W，微波时间为 3min，采用乙酸钴
为钴源，钴与硒的摩尔比（Co : Se）为 1: 4，以商用 XC-72R作为碳载体。在优化
条件下制备的 CoSe2/C催化剂氧还原反应峰电位达到 339mV。 
 




























































Self-cleaning coatings can remove contaminates or dust particles under the gravity, 
rain, wind, and so on. They have the advantages of conserving water and energy. The 
surfaces can reduce the adhesion of contaminates if the surfaces are oleophobic. However, 
many artificial superhydrophobic surfaces are not transparent and the adhesion of the 
coatings is weak. Besides, some superhydrophobic surfaces are not necessary oleophobic, 
which weakens the self-cleaning effect. The first part of this work was carried out to 
prepare the uniform coatings by spraying nanosilica particles and polymer suspensions 
into surfaces of different substrates based parts with complicated shapes. The effects of 
SiO2 amounts on properties of surface coatings were investigated. The amounts of SiO2 
play a vital role in controling roughness and transmittance. The hydrophobicity, 
oleophobicity, and transmittance of surface coatings were enhanced by the additions of 
appropriate amounts of nanosilica particles. It was shown that the water contact angles 
measured on the surface of coatings were larger than 150o, while the oil contact angles 
were higher than 90o when the amounts of SiO2 reached to 15 wt%, implying the 
superhydrophobic and oleophobic surface coatings. In addition, the coatings showed 
excellent transparencies. The hardness and adhesion of the coatings reached the highest 
levels of 6H and 5B, respectively. This method is simple. The properties and shape of 
substrates are not restricted. Therefore, the method can be applied to prepare coatings in 
different substrates with complicated shapes. 
Catalysts are one of the key materials during the operation of fuel cells. The 
commercialization of fuel cells has been greatly limited due to the use of expensive 
platinum based catalysts and large overpotentials required for oxygen reduction reaction 
(ORR) at cathode. Carbon supported cobalt selenide (CoSe2/C) exhibited good stability, 
low cost, in particular, high tolerance to small organic molecules, but relatively low 
catalytic activity. The second part of this work was conducted to prepare CoSe2/C by 















selenide catalysts were synthesized by microwave assisted polyol method. The effects of 
four types of carbon supports (BP2000、CNT、GP、XC-72R) on structure properties and 
catalytic activities were investigated. It was found that the catalysts with four types of 
carbon supports showed good catalytic activities, especially in the case of XC-72R, 
which led to the transfer electron numbers of 4 towards ORR. The CoSe2 nanoparticles 
on citric acid (CA)-treated supports exhibited lower catalytic activity. 
Through the orthogonal tests, the interaction between microwave power and 
microwave time was found to be the most significantly influencing parameters on the 
catalytic activity. The optimized synthetic parameters were determined to be 800W of the 
microwave power, 3min for the microwave time, cobalt acetate as a cobalt source, 1:4 for 
the molar ratio of cobalt to selenide and XC-72R as the carbon support. The peak 
potential of ORR reached 339mV. 
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